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H3o6peTeHHe Kacae-rcn cnoco6a nojiyneHHH. no- 
jiHa^iKHJirajioreHajiioMOKcaHOB, KOTOpbie MoryT 
HaflTH npHMeHeHHe b KaqecTBe KOMnoHeHTOB Ka- 
TajiH3aTopa npH nojiHM6pH3au,HH nojiapHbix mo- 
HOMepOB, AH6HOBbIX yrvieBOflopoaoB, OJie4)HHOB. 

H3BecTeH cnoco6 nojiyqeHHH no;raajiKHJirajio- 
reHajiioMOKcaHa MeflJieHHbiM rHflpojiH30M coot- 
BercTByiomHx rajiOHA3aMemeHHbix ajuoMHHHiiaji- 

KHJIOB. 

TaxoH MeTOfl xapaKTepH3yeTca He6ojibinofi 

CKOpOCTblO peaKUHH, MaJieHbKHM BblXOflOM H 3a- 
rpH3HeHHOCTbIO KOHe^HblX npoflyKTOB. 

CorjiacHo npexuioxceHHOMy cnoco6y nnsi yBe- 
jiHqeHHH Bbixo^a h ^HCTOTbi nojiHajiKHjirajioreH- 
ajiioMOKcaHOB noABepraior B3aHMoaefiCTBHio no- 
^HaJiioMOKcaHbi o6mefi <J)opMyjibi 

me R — ajiKHJi, n=25 — 30, 

c a^roMHHHHrajioreHHAOM npH TeMnepaType ot 
0 no 150°C b cpeae yrjieBoaopojmoro pacTBopH- 
TejiH h aTMoc(|>epe HHepTHoro ra3a. 

riocjie yaajieHHH pacTBopHTejin h ajiioMHHHft- 
AHrajioreHHAa npH noHHxceHHOM flaBJieHHH nojiy- 
<iaiOT c xopoujHM bhxoaom nojmajiKHjirajioreH- 
a^iEOMOKcaHbi. npH^eM peaKUHio mojkho npoBO- 
^HTb h c nojiHbiM 3aMeiueHHeM ajiKHJibHbix rpynn 
b no/iHajiKH^ajiiOMOKcaHe Ha rajioreH. 



2 

n p h m e p 1. B KpyivioaoHHyfo KOJiGy (oG^eM 
0,25 ji) porauHOHHoro ncnapHTejia, cHa6>KeHHO- 
ro BpamaiomHMCH ycTpoftcTBOM jijin nepeMeniH- 

BaHHH, BOpOHKOH C npOTHBOJXaBJieHHGM, 06paT- 

5 hhm xojiOAHJibHHKOM, 3arpyjKaiOT B TOKe HHepT- 
Horo ra3a 26 r AIC1 3 , 3aTeM H3 bopohkh A03H- 
pyiOT 60 mji 50%-Horo pacTBopa nojiHH3o6yrHji- 
ajiioMOKcaHa b 6eH30Jie. FIojiy^eHHyio TaKHM 06- 
pa30M peaKUHOHHyio Maccy khiihtht npH nepe- 
10 MeuiHBaHHH b Te^eHHe 1 Haca. npH TeMnepaType 
80°C. riocjie ^ero npoBOAHT OTroHKy pacTBOpH- 

Tejlfl( 6eH30Jia) H H306yTHJiaJIK)MHHHHAHXJIOpH- 

jya npn TeMnepaType 150°C h ocTaTOHHOM A3B- 

JieHHH 0,5 MM pT. CT. 

15 riojiy^aiOT 12,5 r xjiopHpoBaHHoro nojmaJiiOM- 
OKcaHa, KOTopbifi npezicTaBJiHeT co6oh >KejiTOBa- 
TblH nOpOUIOK, paCTBOpHMblH B 6eH30Jie. Buxoa 
noJiHMepa cocTaBjineT 83,3%. 

CocTaB nojiyneHHoro npoayKTa 
20 BbiqncJieHO, %: O 19,3; Al 33,7; CI 47,0. 
Moji. Bee 2160 

HaiUeHO, %: C 2,0; O 19,6; Al 33,4; CI 46,0. 
Moji. Bee 2200 

25 XHMHqecKan (})opMyjia npoayKTa 

CI.A1 - (OA10!) 26 - OAlCl 9 

n p h m e p 2. B aHajiorHHHbix ycjiOBHHX npn- 
Mepa 1 3arpyHtaiOT 8,45 r A1C1 3 h 80 mji 
30 30%-Horo pacTBopa no^iHH3o6yTHJiajik)MOKcaHa 
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b 6eH30Jie h npOBOflHT peaKUHio c nocjieiiyiomHM 
yaajieHHeM npHMeceft. FTpH stom no/iyqaiOT 16,2 r 
npoAyKTa. Bhxoa nojiHMepa cocTaBJiaeT 75%. 
CocTaB noJiy^eHHoro npoayKTa 

BbiHHCJieHo, %: C 4 H 9 43,8; O 16,05; Al 27,9; 
CI 12,25 

Moji. Bee 2600 

HaAaeHo, %: C 4 H 9 45,2; O 16,3; Al 26,5; 
CI 12,0 

XHMHqecKaa cfiopMyjia cHHT£3HpoBaHHoro 
nojiHajiKH^rajioreHa^iOMOKcaHa 

CleAl-fOAlOj^OAl- *»-C«I^ 0 OAlCfe 

ripHMep3. 30 r nojiH3TH>iajiiOMOKcaHa pac- 
tbopjiiot b 30 r 6eH30Jia. rioJiyqeHHbiH pacTBOp 
npHJiHBaiOT k 60 r AlBr 3 , peaKUHoirayio Maccy 
nepeweuiHBaiOT h HarpeBaiOT aHajiorimHO npHMe- 
py 1. 3aieM yijajiniOT pacTBopHTejib npH TeMne- 
paType 150°C h noHH}$<eHHOM flaBJieHHH. FlpH 
3tom nojiynaiOT 40 r npo/xyKTa, xHMHqecKaa (J)op- 
My/ia KOToporo 

Bi> 2 Al-f QABr \ [OAlC^OAtfn 

Bbixoa no/iHMepa coeraBJifleT 97%. 
CocraB nojiyqeHHoro 
nojiHa^KHJirajioreHaJiiOMOKcaHa 
BHHHCJieHO, %: C 2 H 5 16; O 15,4; Al 27; 
Br 41,6 
Moji. Bee 2700 

HaHaeHO, %: C 2 H 5 15; O 15,7; Al 27,2; 
Br 42,1 

FIpHMep 4. B qeTbrpexropjiyio KOJidy o6i>e- 
mom 0,5 Ji, cHa6}KeHHyio MeuiajiKOH, TepMOMer- 

POM, KaneJIbHOH BOpOHKOH H 06paTHWM XOJIO- 



AH^bHHKOM, sarpyjkatot 32,6 r A1C1 3 h oxjiaxc- 
aaiOT ee ao — 10°C. 3aTeM H3 KanejibHoft BopoH- 

KH Me^JieHHO flOSaBJIHIOT 150 MJI AHSTHJIOBOrO 

3$Hpa TaK, mto6h TeMnepaTypa He npeBbimajia 
5 0°C. 

K nojiy^eHHOMy 3<j)HpaTy xJiopHCToro a/iiOMH- 
huh npn 0°C Ao6aBJiHiOT 30 r 50%-Horo pacTBO- 
pa nojiHMeTHJiajiioMOKcaHa b 6eH30/ie. Bee pac- 
TBOpHTeJiH nepea ynoTpe6/ieHHeM nojxsepraiOT 

10 ocyuiKe. PeaKUHOHHyio Maccy BbmepxtHBaioT npw 
0°C b Te^eHHe 30 mhh, a 3aTeM TeMnepaTypy 
noBbiuiaiOT ao 35°C h HammaiOT OTroHKy pacTBO- 
pHTejieH, nocTeneHHo noBbiuian TeMnepaTypy ao 
100°C. ila/iee npoBOflHT BaKyyMHyio orroHKy 

15 p acTBOpHTejiH npH 150°C h ocTaTO^HOM AaBJie- 
hhh 2 mm pT. ct. b annapaTe poTauHOHHoro th- 
na. rio^yuaiOT 14 r TBepaoro 6eJioro noponiKa 
CJieayiomero cocTaBa, %: Al 33,6; O 18,9; 
CI 57,5, moji. Bee 1780. nojiyqeHHbiH npoayicT 

20 xopoiuo pacTBOpHM b 6eH3ane. CTpyKTypa Bcex 
nojiy^ieHHux coeflHHeHHH noflTBep>KfleHa HK- 
cneKTpaMH. 

25 n p e a m e t H3o6peTeHHa 

Cnocod nojiy^eHHH no/inajiKHjiraJioreHajiiOMOK- 
CaHOB, OTJIHHaKDmHHCfl TeM, trro, c uejibio 
yBejiHHeHH5i Bbixoaa h ^hctotw nojiHajiKHjiraJio- 
reHajiioMOKcaHOB, 
30 noABeprawT B3aHMOAeHCTBHio no/iHaJiiOMOKca- 
hh o6meft (J>opMyjibi 

35 r^e R — aJiKHJi, n=25 — 30, 

c a/iFOMHHHHrajioreHHAOM npH TeMnepaType 
ot 0 ao 150°C b cpeae yivieBOAopoflHoro pacTBo- 
pHTeJiH h aTMOc4>epe HHepTHoro ra3a. 
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(54) Title of the Invention: Method for Producing Polyalkyl Halogenoahimoxanes 

The invention relates to a method for producing polyalkyl halogenoahimoxanes, which 
can be used as catalyst components during polymerization of polar monomers, diene 
hydrocarbons, and olefins. 

There is a known method for producing a polyalkyl halogenoalumoxane by subjecting the 
corresponding halo-substituted aluminum alkyls to slow hydrolysis. 

According to the method proposed herein, polyalumoxanes of the general formula 



(where R is an alkyl, and n is 25 to 30) are reacted with an aluminum halide at a temperature of 0 
to 1 50°C in a hydrocarbon solvent medium and an inert gas atmosphere in order to improve the 
yield and purity of polyalkyl halogenoahimoxanes. 



R 2 AlfOAlR} n OAlR 2 , 
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The polyalkyl halogenoalumoxanes are obtained with a satisfactory yield after the solvent 
and aluminum dihalide have been removed at a reduced pressure. The reaction may also be 
conducted when the alkyl groups in the polyalkyl alumoxane are completely substituted by a 
halogen. 

Example 1 

26 g of AICI3 was introduced in an inert gas stream into the round-bottom flask (volume: 
0.25 L) of a rotary evaporator equipped with a rotating stirrer, back-pressure funnel, and reflux 
cooler; and 60 mL of a 50% solution of polyisobutyl alumoxane in benzene was then metered out 
from the funnel. The reaction mass thus obtained was boiled under stirring for 1 hour at a 
temperature of 80°C. The solvent (benzene) and isobutyl aluminum dichloride were then 
distilled off at a temperature of 150°C and a residual pressure of 0.5 mm Hg. 

The product was 12.5 g of chlorinated polyalumoxane, which as a yellowish powder 
soluble in benzene. The polymer yield was 83.3%. 

Composition of the product obtained 
Calculated, %: O 19.3, Al 33.7, CI 47.0 
Molecular weight: 2160 
Actual, %: C 2.0, O 19.6, Al 33.4, CI 46.0 
Molecular weight: 2200 

Chemical formula of the product 

Cl 2 Al-(OA101)25-OAlCl2 

Example 2 

8.45 g of AICI3 and 80 mL of a 30% solution of polyisobutyl alumoxane in benzene were 
introduced in the same manner as in example 1, a reaction was performed, and impurities were 
removed thereafter. This yielded 16.2 g of a product. The polymer yield was 75%. 

Composition of the product obtained 

Calculated, %: C4H9 43.8, O 16.05, Al 27.9, CI 12.25 
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Molecular weight: 2600 

Actual, %: C4H9 45.2, O 16.3, Al 26.5, Ci 12.0 



Chemical Formula of Synthesized Polyalkyl Halogenoalumoxane 

Cl 2 Al{OAlCl} 5 [OA14so-C4H9]2oOAlCl9 

Example 3 

30 g of polyethyl alumoxane was dissolved in 30 g benzene. The resulting solution was 
poured into 60 g of AlBr 3 , and the reaction mass was stirred and heated in the same manner as in 
example 1. The solvent was then removed at a temperature of 150°C and a reduced pressure. 
This yielded 40 g of a product with the following chemical formula. 

Br 2 AlfOAlBr}3o[OAlC2H 5 ]i50AlBr2 

The polymer yield was 97%. 

Composition of polyalkyl halogenoalumoxane 
Calculated, %: C 2 H 5 16, O 15.4, Al 27, Br 41.6 
Molecular weight: 2700 
Actual, %: C 2 H 5 15, O 15.7, Al 27.2, Br 42.1 

Example 4 

32.6 g of AICI3 was introduced into a four-neck flask that had a capacity of 0.5 L and was 
equipped with a stirrer, thermometer, dropping funnel, and a reflux cooler, and the system was 
cooled to -10°C. 150 mL of diethyl ether was slowly added from the dropping funnel so that the 
temperature did not exceed 0°C. 

30 g of a 50% solution of polymethyl alumoxane in benzene was added at 0°C to the 
resulting aluminum chloride esterquat. All the solvents were dried before being used. The 
reaction mass was kept at 0°C for 30 minutes, the temperature was then raised to 35°C, and 
distillation of the solvents was started while the temperature was being raised to 100°C. The 
solvent was then distilled in a vacuum at 150°C and a residual pressure of 2 mm Hg in a rotary 
apparatus. 14 g of a solid white powder was obtained. The powder had a molecular weight of 



SU 464602 



Page 3 



1780 and contained 33.6% Al, 18.9% O, and 57.5% CI. The product thus obtained dissolved 
well in benzene. The structures of all the compounds thus obtained were confirmed based on IR 
spectra. 

Claims 

A method for producing polyalkyl halogenoalumoxanes, characterized in that 
polyalumoxanes of the general formula 

R 2 Al{OAlR} n OAlR 2 , 

(where R is an alkyl, and n is 25 to 30) are reacted with an aluminum halide at a temperature of 0 
to 150°C in a hydrocarbon solvent medium and an inert gas atmosphere in order to improve the 
yield and purity of the polyalkyl halogenoalumoxanes. 



SU 464602 



Page 4 



